
 

US Army Corps
of Engineers
Hydrologic Engineering Center

 
 
 
 
 

Analysis of Structural and 
Nonstructural Flood Control 
Measures Using Computer 
Program HEC-5C 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
November 1975 
 
 
 
 
 
 
 
Approved for Public Release.  Distribution Unlimited.  TD-7 



 
REPORT DOCUMENTATION PAGE Form Approved OMB No. 0704-0188 

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the date needed, and completing and reviewing the 
collection of information.  Send comments regarding this burden estimate or any other aspect of this collection of information, 
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and 
Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, 
Paperwork Reduction Project (0704-0188), Washington, DC 20503. 

1.  AGENCY USE ONLY (Leave blank) 
 

2.  REPORT DATE 
November 1975 

3.  REPORT TYPE AND DATES COVERED 
Training Document No. 7 

4.  TITLE AND SUBTITLE 
Analysis of Structural and Nonstructural Flood Control Measures Using 
Computer Program HEC-5C 
6.  AUTHOR(S) 
William K. Johnson, Darryl W. Davis 

5.  FUNDING NUMBERS 
 

7.  PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
US Army Corps of Engineers 
Institute for Water Resources 
Hydrologic Engineering Center (HEC) 
609 Second Street 
Davis, CA  95616-4687 

8.    PERFORMING ORGANIZATION     
       REPORT NUMBER 
TD-7 

9.  SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 
N/A 

10.   SPONSORING / MONITORING 
        AGENCY REPORT NUMBER 
N/A 
 

11.  SUPPLEMENTARY NOTES 
N/A 
12a.  DISTRIBUTION / AVAILABILITY STATEMENT 
Approved for Public Release.  Distribution of this document is unlimited. 

12b.  DISTRIBUTION CODE 
 

13.  ABSTRACT (Maximum 200 words) 
The authors illustrate how various flood control measures can be analyzed using the HEC-5C computer 
program.  Basic principles in flood control planning and damage reduction are examined.  Flood plain 
management measures include those designed to control hydrology and those designed to reduce 
susceptibility of property to damage.  Hydrologic and economic relationships are examined and the 
affects of different types of flood control measures are presented.  Of the eight control methods, levees or 
floodwalls were found to affect the stream's stage-discharge, stage-damage, discharge-damage, and 
damage frequency relationships.  Diversion and flood forecasting affected these relationships the least, 
but all the methods affected damage frequency.  The HEC-5C program was used to develop systems 
which maximize net economic benefits.  Given an existing system and an array of flood control measures, 
the strategy proceeds by computing expected annual damages for the existing system; adding any on of 
the flood control measures and computing expected annual damages; then subtracting expected annual 
damages with or without the control measure.  Finally, the best measure was chosen based upon its final 
net benefit yield.  A final added strategy recomputed costs and benefits by removing one of the control 
measures to determine if a better net benefit figure would be yielded.  The Fall River System of California 
was used to illustrate how the program functions.  

15.  NUMBER OF PAGES 
212 

14.  SUBJECT TERMS 
non-structural alternatives, flood control, flood plain management, analytical 
techniques, cost-benefit analysis, Fall River (CA), planning, land use, hydrologic 
aspects, stage-discharge relations, flood discharge, flood damage, flood control, 
water resources management, levees, floodwalls, reservoirs, channel 
improvement, levees, floodwalls, reservoirs, channel improvement, diversion, 
flood forecasting, floodproofing 

16.  PRICE CODE 
 

17. SECURITY CLASSIFICATION 
 OF REPORT 
UNCLASSIFIED 

18. SECURITY CLASSIFICATION 
 OF THIS PAGE 
UNCLASSIFIED 

19. SECURITY CLASSIFICATION 
 OF ABSTRACT 
UNCLASSIFIED 

20.  LIMITATION OF 
ABSTRACT     
UNLIMITED 

NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89) 
 Prescribed by ANSI Std. Z39-18 
 298-102 
 



 
 
 
 
 
 
 

Analysis of Structural and 
Nonstructural Flood Control 
Measures Using Computer 
Program HEC-5C 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
November 1975 
 
 
 
 
US Army Corps of Engineers 
Institute for Water Resources 
Hydrologic Engineering Center 
609 Second Street 
Davis, CA 95616 
 
(530) 756-1104 
(530) 756-8250 FAX 
www.hec.usace.army.mil TD-7 



 





 
 
 
 













































































































 
 
 
 





















 
 
 
 





 
 
 
 


























































































































































































































































































	Front Cover
	Table of Contents
	Introduction
	Part I 
	Flood Control and Damage Reduction
	System Formulation
	Assessment of System Performance
	References

	Part II - Fall River:  An Example Using HEC-5C
	Tables
	Figures
	Part III - HEC-5C Selected Output



